Metabolism of a mutant insulin by a receptor-mediated process and an insulin degrading enzyme.
The metabolism of a mutant insulin, [LeuB25]-insulin, was studied in vitro and in vivo. Porcine or mutant insulin (4 micrograms/kg body weight) was injected i.v. into streptozotocin-induced diabetic rats and their plasma glucose and insulin levels were determined. The half-lives of porcine and mutant insulin were 3 min and 18 min, respectively. The ability of the mutant insulin to lower the blood glucose levels was 38% of that of normal when the glucose levels at the nadir were compared. Receptor-mediated degradation of the mutant insulin assessed by chromatography of the degraded materials in the media after incubation with cells was less compared with that of porcine insulin (4% vs. 24%). The media containing the insulin degrading enzyme (IDE) of IM-9 cells and rat livers degraded porcine and mutant insulin to the same extent. These results suggest that the decreased clearance of insulin is due to the decreased receptor binding and the decreased receptor-mediated degradation, but is not due to the decreased degradation by IDE.